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缩略语 英文全名 中文全名 
Amp Ampicillin 青霉素 
BSA Bovine Serum Albumin 小牛血清白蛋白 
CK Compound K 人参皂甙 
CM Condition Medium 条件培养基 
CXCR C-X-C chemokine receptor  趋化因子受体 
CXCL chemokine stromal cell-derived factor-1 基质细胞衍生因子 
DMSO Dimethyl Sulphoxide 二甲基亚砜 
DAPI Diamidino-phenyl-indole 二脒基苯基吲哚 
DTT DL-Dithiothreitol 二硫苏糖醇 
EDTA Ethylenediamine tracetic acid 乙二胺四乙酸 
FBS fetal bovine serum 胎牛血清 
MSCs Mesenchymal Stem Cells 间充质干细胞 
GFP Green FluorescentProtein 绿色荧光蛋白 
MSCM Mesenchymal Stem Cell Medium 间充质干细胞培养基 
PI Promide iodine 碘化丙啶 
PBS phosphate buffered saline 磷酸盐缓冲液 
PMSF Phenylmethanesulfonylfluoride 苯甲基磺酰氟 
SDS Sodium dodecyl sulfate 十二烷基磺酸钠 
SDS-PAGE 
Sodium dodecyl sulfate Polyacrylamide gel 
electrophoresis 
聚丙烯酰胺凝胶电泳 
TNF-α Tumor necrosis factor 肿瘤坏死因子 
TSCs Tumor Stem Cells 肿瘤干细胞 
TEMED N,N,N’,N’-Tetramethylethylenediamine 四甲基乙二胺 





























下，研究 MSCs 对胆管癌细胞增殖、侵袭和耐药的影响及其作用机制。 
本研究是通过胶原酶消化法在人脐带中成功分离、纯化了 MSCs。以人胆管
癌细胞系 QBC939、Mz-Cha-1 及裸鼠荷胆管癌模型为研究对象，采用直接共培
养、间接共培养、以及收集 MSCs 条件培养基（Condition Medium, CM）等方法
作用于研究对象。首先，通过 MTS 法测定了两种细胞系在 CM 存在和不存在两
种情况下经不同浓度 CK 的处理 24 h 后细胞的增殖存活率。结果表明，CK 对
QBC939 和 Mz-Cha-1 细胞具有明显的存活抑制作用，它们的增殖存活率与 CK
呈剂量-时间依赖关系。进一步发现当有 CM 存在的情况下，CK 的作用减弱。比
较两组最高浓度 CK 的抑制率发现 CM 组 CK 的抑制率小于对照组（p＜0.05），
说明 CM 可以在一定程度上拮抗 CK 的抗癌作用，提高胆管癌细胞对 CK 的耐受
性。随后，通过 Annexin V/PI 双染，经流式细胞仪检测得到了相似的结果，CM
能够减弱 CK 的诱导 QBC939 和 Mz-Cha-1 细胞的凋亡。同时，我们还采用了
Transwell 和克隆形成的方法检测了 MSCs 对 QBC939 和 Mz-Cha-1 细胞的侵袭和
克隆形成能力，结果显示，CK 可有效抑制 QBC939 和 Mz-Cha-1 细胞的侵袭和
















为了进一步阐明 MSCs 促进 QBC939 和 Mz-Cha-1 细胞增殖、侵袭转移和逆
转 CK 作用的分子机制，我们首先采用荧光素酶双报告基因的方法检测 MSCs 对
Wnt 活性的影响，结果证明 MSCs 对 Wnt 活性有显著的激活作用（p＜0.01），而
CK 则能明显拮抗 MSCs 对 Wnt 的激活（p＜0.05）。接着，我们用 Western Blotting
的方法对经不同处理组的 QBC939 和 Mz-Cha-1 细胞全蛋白进行分析，结果表明
CM 能够促进 QBC939 和 Mz-Cha-1 两种细胞系的 β-catenin 蛋白表达增加，
β-catenin 的下游靶蛋白 MMP2，c-Myc 的表达也被上调。综合前面 Wnt 活性测
定结果，提示我们 CM 促进胆管癌细胞增殖、侵袭转移可能是通过 Wnt/β-catenin
途径。因此，我们继续采用免疫荧光和分离细胞核蛋白、细胞质蛋白经 Western 
Blotting 分析相结合的方法研究 CM 对 β-catenin 在胆管癌细胞内亚定位影响。结
果显示，在 QBC939 和 Mz-Cha-1 细胞质内 β-catenin 受 CM 影响转位到细胞核，
从而使细胞核内的 β-catenin 增多，继而调控下游的增殖转移相关蛋白，促进胆
管癌细胞的增殖、侵袭转移。另外，我们还通过胆管癌芯片分析了 40 例人胆管







对裸鼠移植瘤组织分析，得出，MSCs 组的 β-catenin，cyclinD1，和 KI-67 的表
达较对照组有明显增多。CK 同样在体内有效抑制了胆管癌细胞 QBC939 细胞的
增殖生长和肝转移。综上所述，本论文的研究结果证实了 MSCs 及其条件培养基
具有促进人胆管癌细胞增殖、侵袭转移的能力和对抗癌药物 CK 的耐受性，并初





















Cholangiocarcinoma is a kind of cancer which is originateing from the primary 
ministry of left and right hepatic duct converge to extrahepatic bile duct malignant 
tumor from the lower pole of the common bile duct.Cholangiocarcinoma is increase 
year by year at present, the fatality rate is very high, because of lacking of specific 
clinical manifestations and diagnostic index of early diagnosis rate is low. Current 
clinical applications of drug are insensitivity to cholangiocarcinoma, and have side 
effects, so their fatality rates are high. So it is important to search more sensitive and 
effective drugs.Compound K (20-O-beta-D-glucopyranosyl-20 (S)-protopanaxadiol, 
CK) is glycol type metabolic produc of ginseng saponins under the action of gut 
bacteria. Our preliminary studies confirmed that CK has inhibitory effect to gastric 
cancer, liver cancer, colon cancer and cholangiocarcinoma. Mesenchymal stem cells 
(mesenchymal stem cells, MSCs) is a nonhematopoietic stem cells with 
multidirectional differentiation potential, besides the hematopoiesis support, immune 
regulation and multi-directional differentiation( they can differentiate into bone, 
cartilage or fat) features, they also has the specificity to migrate to the damaged parts 
and the tumor tissue, which given them the function to tumor develepment .Recently 
study showed that MSCs display different regulatory effects to different types of 
tumors or one type of tumor. Our research used Compound K (an anticancer drug)to 
intervene mesenchymal stem cells to study the cell growth and migration of 
Cholangiocarcinoma. Several studies have confirmed that the Wnt signaling  
pathway are associated with a variety of tumor development, and CK has also been 
shown to reduce the expression of CyclinD1 and c-Myc, Wnt signaling pathways. So 
we set out to study the mechanism of the MSCs promote cell growth and resistance to 
drug.  
First, by collagenase digestion method in this study we successfully get purify 
















Mz-cha-1 and a carcinoma model as the research object. We used direct-indirect 
trained method or collected MSCs condition medium (CM) method to intervene the 
research objects. The two cell lines (with the CM exist or not exist) were treated with 
different concentration of CK 24 h and then we got the survival cell proliferation rates 
by MTS method. Results showed that the CK has obvious inhibitory effect on survival 
rate and proliferation of QBC939 cell and Mz-Cha-1 cells in a dose-time dependent 
manner. When there is the presence of CM, the role of CK was weakened. Comparing 
the inhibition rate of the two groups of the highest concentration of CK, we found in 
CM group, the CK inhibition rate was less than the control group (p<0.05), suggesting 
that CM can partly antagonism CK anti-cancer effect and increase 
cholangiocarcinoma cell tolerance to CK. Then we used the same processing way, and 
tested the apoptosis rates of QBC939 and Mz-Cha-1 cells through the Annexin V/PI 
double dyed by the flow cytometry, and we obtained the similar result, CM can 
weaken the CK-induced QBC939 and Mz-Cha-1cell apoptosis, and the higher 
concentration of CK, the weakened phenomenon was. At the same time we also used 
the method of Tranwell and clone formation assay to test Mz-Cha-1 and QBC939 cell 
invasion, metastasis and colony-forming abilities, the influence of the results found 
that CK can effectively inhibit QBC939 cells and Mz-Cha-1 migration and colony 
formation, but to some extent, this phenomenon has also been reversed by MSCs or 
CM.  
To clarify how MSCs promote QBC939 and Mz-Cha-1cell proliferation, and the 
molecular mechanism of reverse CK role, we first used luciferase report gene assay to 
test the influence of MSCs to Wnt activity, the results prove that CM activation of 
Wnt activity (p<0.01), whereas CK inhibits the activation of Wnt (p<0.05). Then we 
used the western blotting method to test the different treatment (control group, serum 
free RPMI1640 and CK, CM group: CM, CK + CM; CK concentration was 5.0μ 
mol/L) 24 h, and got total protein of QBC939 and the Mz-cha-1, the results showed 
that CM can promote β-catenin protein expression in QBC939 and Mz-Cha-1 cell line. 
We also have tested the downstream of β-catenin, the MMP2 and c-Myc, and got the 
















CM promote tumor growth is likely through the Wnt/β-catenin pathway. Then we, by 
immunofluorescence and nucleus and cytoplasmic protein separation, proteins were 
analysied by western blotting method. Results showed that within the cytoplasm of 
QBC939 and Mz-Cha-1, β-catenin was affected by CM and transport to the nucleus, 
then increase the expression of β-catenin in nuclei and regulation of the downstream 
proteins, promote cell proliferation and matastasis.  
Finally, we used the nude mice of subcutaneous tumor model to study MSCs and 
its CM, we found they could effectively promote QBC939 cell proliferation in nude 
mice, and promote its migration to the liver. However, CK could effectively inhibit its 
proliferation and migration. In a short, the results of this study confirms the MSCs or 
CM can promote cholangiocarcinoma proliferation, metastasis and tolerance to CK, 
and preliminary confirmed that MSCs and CM to promote cholangiocarcinoma 
development is closely related to the Wnt/β-catenin pathway. These results not only 
can explain the molecular mechanism of MSCs and CM that promote  
Cholangiocarcinoma cells proliferation, migration and tolerance to CK, but also 
provide new ideas and targets for cholangiocarcinoma treatment. At the same time it 
offered a new evidence for studying the relationship between mesenchymal stem cells 
and tumor. 
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TNF 可以通过多种不同的路径来调节肿瘤的进展[6]，低浓度的 TNF 能够对肿瘤
细胞起到直接的作用；与趋化因子网络相互作用诱导表达 CXCR4；刺激上皮间
质转换[7]。CXCL12 与其受体 CXCR4 相互作用参与肿瘤细胞的增殖、存活、血
管生成，并且能够促进肿瘤进行器官特异性的远处转移。目前发现至少在 23 种





胞突变积累，从而产生致癌作用[11]，而 Pinlaor 等则证实炎症介质 TNF-α、IL-6
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重要一员 MSCs 则起着不可忽视的作用。目前研究证实，MSCs 能够向肿瘤部位
聚集，通过分泌一些因子对肿瘤发生发展起作用。 
1.1 间充质干细胞与肿瘤关系的研究 











入小鼠体内的 MSCs 可诱发小鼠幽门螺杆菌相关的胃肠道恶性肿瘤，从而揭示 




1.1.1  间充质干细胞对肿瘤和损伤组织具有靶向性 
Nakamizo 等[19]发现，将带有荧光素标记的人 MSCs 分别从左侧和右侧颈动
脉打入神经胶质瘤小鼠模型体内后，均可聚集至脑肿瘤区域内，而即使是打入神
经胶质瘤对侧大脑半球的 MSCs 也依然会向肿瘤部位迁移，这提示我们 MSCs
对肿瘤组织产生了靶向聚集，且这种聚集和优势血供或其他解剖学因素无关系。
由于 MSCs 具有极好的靶向迁移能力和肿瘤趋向性，所以外源 MSCs 进入体内
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